[Abstract] Classical fear conditioning typically involves pairing a discrete cue with a foot shock.
a. Outer dimensions: 11" x 6" x 5.5" (L x W x H) with 1/2" thick walls.
b. A 1/4" thick wall with 2 rows of 6 holes (1/2" dia) beginning ~1/2" from the top to allow air/odor diffusion across the middle wall divides the 11" chamber length in half, such that there are two inner compartments measuring 5" x 5" x 5.5".
c. The chamber has a 1/2" thick lid that can be secured to the chamber by screws.
d. The chamber has one 1/2" dia hole on either side of the cage ~1/2" from the top for odor and vacuum lines, respectively. The testing chamber is placed inside the isolation cubicle with an infrared light source positioned on the right of the chamber and a camera mounted above the chamber. Separate tubing carrying clean and odorized air enter the chamber on the left and a vacuum is attached to the right of the chamber to facilitate odor clearance. A. Modify the training and testing chambers The nut should be on the inside of the chamber, and the barb should extend from the outside of the chamber ( Figure 1B ).
3. Place the testing chamber inside the isolation cubicle and run all tubing/cords through the holes on the back of the chamber to the inside ( Figure 1C ).
4. Place the infrared light source inside the cubicle towards the side of the testing chamber that will not hold the mouse/the side that odorized air will enter the chamber. Situate to minimize glare on the chamber/camera by pointing the light source directly at a wall of the isolation cube rather than the camera or testing chamber ( Figure 1C ). www.bio-protocol.org/e3013 
F. Prepare odor(s) for training/testing
Note: Prepare odor(s) fresh daily.
1. Empty any waste odorant into an appropriate container.
2. Inside a fume hood, dilute E5 in mineral oil to ~200 ppm (64 μl E5 in 1,936 μl mineral oil) inside the odor vial. Gently shake to mix.
Note: Any additional odorants should also be intensity matched to ~200 ppm, which will require different ratios of odor: mineral oil, to be determined by users. functioning and will be triggered appropriately during training.
6. Select the training protocol from the dropdown menu.
7. Specify a data file for storing data.
8. Enter a unique name for each mouse (ideally this should relate to a physical identifier such as tail mark, ear punch, etc.) and take the reference frame.
Note: If transporting mice from animal facility, allow at least 30 min before subjecting to training.
9. Place mouse in the chamber and allow 5 min for habituation.
10. Press start and observe mice during training for signs of shock experience (jumping, squeaking, increased freezing, etc.).
11. Remove mouse after completion of training protocol and return to the cage.
Note: We wait approximately 24 h after training before testing mice; however, different time points could be useful for determining short-term vs. long-term memory or retention.
12. Clean training chamber with 1% Alconox solution and water, making sure to wipe down the shock floor and drop pan before starting next mouse.
H. Olfactory fear testing 4. Select the testing protocol from the dropdown menu.
5. Specify a data file for storing data.
6. Enter the same unique name for each mouse as the previous day (to allow matching between training and testing data if desired) and take the reference frame.
7. Place mouse in the chamber and allow 5-10 min for habituation. During this time, observe mice for behaviors indicative of comfort and exploration, such as rearing and grooming. Mice that exhibit excessing freezing during the first minute of testing will be removed from the analysis (see below), so it is important to provide sufficient time during habituation for any novel context-induced freezing to subside.
8. Press start and allow the mouse to complete testing protocol.
9. Remove mouse after completion of training protocol and return to the cage.
www.bio-protocol.org/e3013 6. Exclude any mice that freeze excessively in the first minute of the testing protocol from analysis.
Additionally, mice should freeze during odor cue but should decrease freezing behaviors as the odor is evacuated from the chamber before the next cue ( Figure 2C ). 9. Average the % freezing during the first minute of testing for all mice together to generate a group average of baseline freezing.
10. Use a paired samples t-test to compare the E5-induced freezing to the baseline freezing.
Significant results demonstrate learned fear as a result of fear conditioning to E5 ( Figure 2D ). 
Notes
1. Rarely, control mice will unexpectedly exhibit very low freezing to the conditioned stimulus; therefore, we do not include control mice in analysis that do not freeze at least 25% to the first presentation of the conditioned stimulus. These mice are deemed non-learners.
2. Aged mice typically freeze less but we observe consistent freezing of at least 50% to the conditioned stimulus up to 8 months of age in control mice.
